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Tennessee Department ofEnvironment and Conservation 
Division of Solid Waste Management 
5th Floor, L & C Annex 
401 Church Street 
Nashville, Tennessee 37243 

Attention: 

Subject: 

Mr. Mike Apple, Director 

Yale Security, Inc. 
September 1999 Semi-Annual Compliance Monitoring Report 
(Compliance Monitoring Event No. 14) 
EPA I.D. Number TN 09 505 0019 

Dear Mr. Apple: 

GZA GeoEnvironmental, Inc. (GZA) is pleased to submit the Semi-Annual Compliance 
Monitoring Report for the September 1999 groundwater sampling event (Compliance Event 
No. 14), on behalf of Yale Security, Inc. (Yale). This Report complies with reporting 
requirements presented in Condition IV.H.1 of Yale's RCRA Post-Closure Care Permit 
(No. TNHW-013A), issued September 30, 1992. Yale submitted an Application for Permit 
Modification on May 27, 1994, as well as subsequent supporting documentation which 
seeks to modify and update certain compliance monitoring protocols and procedures 
consistent with ongoing Corrective Action Measures. Until a revised permit is issued by the 
Tennessee Department of Environment and Conservation (TDEC), Yale will continue to 
follow the 1992 Permit requirements, with two specific modifications as detailed below. 
Note that this Report is subject to the Limitations in Appendix A. 

SAMPLING AND ANALYTICAL METHODS 

Water levels were measured on September 29, 1999, and the background and compliance 
wells were purged and sampled on September 30, 1999, in accordance with the Sampling 
and Analysis Plan contained in the Post-Closure Care Permit. Groundwater samples were 
collected within one hour of purging and as soon as sufficient recovery had occurred in each 
well to allow collection of the required sample volume. Each of the wells, with the 
exception of GMW-1, bailed dry after one to two well volumes of water were purged. 
Samples were analyzed in accordance with U.S. EPA Method 335.2 for cyanide and 
Method 200.7 for total metals; cadmium, chromium, copper, beryllium and nickel. A 
duplicate sample was collected from monitoring well GMW-12. While not a permit 
requirement, Yale also analyzed the groundwater samples for beryllium, based on its 
detection during the Appendix 06/D sampling event conducted on November 6, 1993, in 
monitoring wells GMW -5P and GMW -12. 

Copyright© 1999 GZA GeoEnvironmental, Inc. 
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The sampling protocols detailed in the Permit's Sampling and Analysis Plan were followed, 
except for the following specific changes: 

• The monitoring wells were sampled with disposable, 2-inch polyethylene bailers, 
regardless of well diameter, rather than the permit requirement of PVC bailers for 2-
inch wells and stainless steel bailers for 4-inch wells. 

• The sampling data were recorded on groundwater sampling field data sheets rather 
than in a field logbook. 

The changes do not affect data quality, and sampling was performed in accordance with 
prior approval from TDEC personnel. Yale submitted a revised Sampling and Analysis Plan 
as part of the Addendum to the Application for Permit Modification (August 18, 1994) 
which seeks to make the above sampling changes permanent. 

Groundwater Sampling Field Data Sheets for this monitoring event are presented in 
Appendix B and the field measurements of temperature, specific conductance and pH are 
summarized on Table 1. Laboratory analytical summaries for the event are presented in 
Appendix C with a copy of the chain-of-custody form that accompanied the samples to the 
laboratory. The results ofthe metals analyses are summarized on Table 2. 

STATISTICAL ANALYSIS METHODS 

As required by the RCRA Post-Closure Care Permit, the upper tolerance limit of 
background provides the primary criteria for compliance determination. A summary of 
historical analytical results for required metals analyses and statistical evaluation for 
background well GMW-1, calculated in accordance with guidance presented in the U.S. 
EPA guidance document, "Statistical Analysis of Ground-Water Monitoring Data at RCRA 
Facilities," EPA/530-SW-89-026 (April 1989) are presented on Table 3. The 
GRITS/STAT v5.00 software program, developed by U.S. EPA Region VI, was used to 
perform the statistical evaluations. 

The background groundwater data were used to calculate the coefficient of variation for 
each metal, which was less than 1.0, indicating the data may be normally distributed. As 
other tests for normality did not indicate a normal distribution of values for background 
parameters, additional statistical tests were conducted, as described below, which are 
appropriate for non-normal distributions of data. The parametric upper tolerance 
concentration limits (UTLs) for background results were calculated for each metal using the 
GRITS/STAT software based on an assumption of normal distribution of background data. 
The analytical results for each compliance well were compared to the UTLs and the 
drinking water maximum contaminant levels (MCLs). 

In addition to comparing the September 1999 compliance monitoring results to MCLs and 
UTLs, two additional statistical tests assuming a non-normal distribution of data were 
performed using the GRITS/STAT program. The non-parametric confidence interval was 



GZ\ 

-
-

TDEC -Division of Solid Waste Management 
File No. 150346.00 

December 21, 1999 
Page 3 

calculated for comparison to MCLs and a non-parametric analysis of variance (Kruskal­
Wallis test) was completed for comparison to background as recommended in U.S. EPA 
statistical guidance when a data set contains a high percentage (greater than 15 percent) of 
non-detections. For each of the parameters tested, the background data set contains 
approximately 80 percent of the results below detection limits. Both the non-parametric 
confidence interval and the Kruskal-Wallis tests were completed using the GRITS/STAT 
software. 

ANALYTICAL RESULTS 

The in-field water quality data obtained during collection of the September 1999 
compliance samples are presented in Table 1. These data are summarized from the field 
data sheets presented in Appendix B. The results of the September 1999 compliance­
sampling event are summarized on Table 2. 

In the latest sampling round, cadmium, beryllium and cyanide were not detected in the 
compliance or background monitoring wells. Copper was detected in two of the five 
compliance wells at concentrations of 0.011 milligrams per liter (mgll) in GMW-3 and 
0.031 mgll in GMW-6. Nickel was detected in GMW-12 at 0.039 mgll and 0.026 mg/l in 
the duplicate sample. Chromium was elevated above background in monitoring well 
GMW-12 at a concentration of3.68 mgll and 3.56 mgll in the duplicate sample. Chromium 
was also detected in GMW-1, the background well, at 0.009 mgll. With the exception of 
chromium in GMW-12, detected concentrations of metals were below their respective 
drinking water standards. 

Beryllium was last detected in a compliance monitoring well in 1994 in GMW-5P and there 
have been 10 semi-annual compliance groundwater sampling rounds since the last detection 
of beryllium in a compliance well. Beryllium was last detected in 1998 in background 
monitoring well, GMW -1. 

STATISTICAL ANALYTICAL RESULTS 

Historical data for the background well and the calculated statistical parameters, including 
the UTLs, are presented in Table 3. The results for this sampling round and historical 
results for Yale's five compliance monitoring wells down-gradient of the closed lagoons are 
presented in Tables 4 through 8. Data obtained prior to January 1993, represent results 
before the post-closure monitoring requirement. 

Results of the current compliance-monitoring event indicated that no constituents were 
present in excess of MCLs, except chromium in GMW-12. Upper tolerance limits were 
exceeded for copper in GMW-6 and chromium in GMW-12. This is similar to the number 
ofUTL exceedances obtained in the last sampling when UTLs were measured for copper in 
GMW-4 and chromium in GMW-12. 
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The non-parametric confidence interval calculated for comparison to MCLs indicates that 
the only MCL exceeded is chromium in GMW-12. The non-parametric analysis of variance 
(Kruskal-Wallis test) completed for comparison to background analytical results indicates 
exceedances for copper in GMW-6 and chromium in GMW-12. 

GROUNDWATER FLOW CONFIGURATION 

Groundwater elevation data collected from wells and piezometers associated with the Yale 
facility during the September 1999 sampling event are presented in Table 9. The September 
1998 and March 1999 measurements are provided for comparison. The groundwater 
elevations and flow pattern for September 1999, are similar to those measured in September 
1998. Evaluation of the data indicates a general flow pattern east-southeast, with 
groundwater discharge to Town Creek and the Tennessee River. 

FUTURE COMPLIANCE MONITORING ACTIVITIES 

The next compliance monitoring event (Number 15) is planned for March 27 and 28, 1999. 
Based on the historical analytical results, beryllium will no longer be included in the 
analyses, commencing with the next sampling event. 

Should you have any questions or need additional information, please contact the 
undersigned at (262) 691-2662 (bfenelon@gza.com or mkrumenacher@gza.com). 

Very truly yours, 

GZA GeoEnvironmental, Inc. 

Bernard . Fenelon, P.G. 
Senior Project Manager 

wp51/bgflyalelreports/compl4 

Attachments 
Tables 1-9 
Appendix A - Limitations 
Appendix B - Groundwater Sampling Field Data Sheets 
Appendix C - Laboratory Analytical Report 

c: Mr. David Hunt, Yale Security Inc. 
Mr. William Crispin, TDEC 
Mr. Leo Romanowski, US EPA-Region IV 
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GZ\ TABLEt 
GROUNDWATER IN-FIELD MEASUREMENT RESULTS 

September 28, 1999 Semi-Annual Compliance Monitoring Event (No. 14) 
Yale Security, Inc. 

Lenoir City, Tennessee 

Parameter GMW-1 GMW-3 GMW-4 GMW-5P 

Casing Elevaion (ft) 767.37 764.26 761.29 764.86 

Depth to Water (ft) 19.38 16.77 13.83 15.59 

Water Elevation (ft MSL) 747.99 747.49 747.46 749.27 

jl'emperature ~C) 
1st Well Volume 17.9 18.6(2) 15.4(2) 16.2(2) 

2nd Well Volume 17.6 

3rd Well Volume 17.4 

Specific Conductance (t) (umbo/em) 
1st Well Volume 655 148(2) 79(2) 246(2) 

2nd Well Volume 719 

3rd Well Volume 741 

pH (Standard Units) 

1st Well Volume 6.70 6.12(2) 6.11<2> 6.15(2) 

2nd Well Volume 6.61 
I 3rd Well Volume 6.59 
I 

Notes: 
1) Specific conductance values corrected to 25°C. 

2) Indicates the well bailed dry after purging approximately one well volume. 
3) Indicates the well bailed dry after purging approximately two well volumes. 

GMW-' GMW-12 

765.32 763.82 

15.38 17.98 

749.94 745.84 

16.9(2) 16.5(2) 

342(2) 184(2) 

6.33(2) 6.10(2) 

wp51/bgflyaleltables!Gwatcl4.xlslconduc-temp-ph 
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Parameter Units 
Detection 

Limit 

Cadmium mgll 0.004 

Chromium mgll 0.007 

Copper mgll 0.006 

Beryllium mgll 0.003 

!Nickel mgll 0.015 

Cyanide mgll 0.020 

Notes: 

k ~ ~ 

TABLEl 
GROUNDWATER COMPLIANCE MONITORING RESULTS 

September 18, 1999 Post-Closure Compliance Sampling Event (No. 14) 
Yale Security, Inc. 

Lenoir City, Tennessee 

GMW-1 GMW-3* GMW-4* GMW-5P* GMW-6* 

ND ND ND ND ND 

0.009 ND ND ND ND 

ND 0.011 ND ND 0.031 

ND ND ND ND ND 

ND ND ND ND ND 

ND ND ND ND ND 

1. Samples were collected by GZA GeoEnvironmental, Inc. on September 28, 1999. 

GMW-ll* 
GMW-ll 
Duplicate 

ND ND 

3.68 3.56 

ND ND 

ND ND 

0.039 0.026 

ND ND 

2. Sample analyses performed by Analytical Industrial Research Laboratory by US EPA Methods 200.7 for the metals and 335.2 for cyanide. 
3. Results provided in milligrams per liter (mg/1). 
4. "ND" denotes that the constituent was not detected above the laboratocy detection limit. 
5. "*" indicates compliance monitoring well 

wp51/bgf1yale/tables/Gwatc14.xls/September99 
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TABLE3 CiZ\ 
HISTORICAL ANALYTICAL RESULTS AND STATISTICAL EVALUATION 

FOR BACKGROUND MONITORING WELL GMW-1 
Yale Security, Inc. 

Lenoir City, Tennessee 

GMW-1 Cadmiwn Chromiwn Copper Cyanide 
{BIIl'lnnnund well) (m.Wl) (mall) (m.Wl) (mW}) 

3/15/83 0.005 L 0.020 
6115/83 0.004 0.002 
10/4/83 0.008 0.003 
2/14/84 0.003 0.005 
8/15/84 0.020 0.005 L 
2/5/85 0.001 L 0.010 L 
6n/89 0.010 0.010 L 

12/11/91 0.005 L 0.030 0.005 L 
6/19/92 0.005 L 0.005 L 0.010 
11/5/93 0.0025 L 0.005 L 0.005 L 0.025 L 

COMPLIANCE MONITORlNG EVENTS 
GMW-1 Cadmiwn Chromiwn Copper Cyanide 

,..... 
wtd well) (m.Wl) (mWJ.) (mWJ.) (mWJ.) 

1/13/93 0.00025 L 0.005 L 0.005 L 0.040 
8/12/93 0.0025 L 0.005 L 0.005 L 0.010 
3/10/94 0.0025 L 0.011 0.005 L 0.001 
7/14/94 0.0005 L 0.005 L 0.005 L 0.0025 L 
2/16/95 0.0005 L 0.005 L 0.005 L 0.0025 L 
9/12/95 0.0005 L 0.005 L 0.005 L 0.01 L 
3/20/96 0.002 L 0.004 L 0.003 L 0.01 L 
9/20/96 0.002 L 0.004 L 0.003 L 0.01 L 
3/27/97 0.002 L 0.004 L 0.003 L 0.01 L 
9/26/97 0.002 L 0.004 L 0.003 L 0.01 L 
3/24/98 0.002 L 0.004 L 0.014 O.Ql L 
9/30/98 0.002 L 0.030 0.022 0.010 L 
3/30/99 0.002 L 0.008 0.003 L 0.010 L 
9/28/99 0.002 L 0.009 0.003 L 0.010 L 

BACKGROUND WELL SUMMARY STATISTICS 

Statistical S-~. Cadmiwn Chromiwn Copper Cyanide 

No of Samples (n) 15 24 24 17 
Mean(mg/1) 0.0017 0.0070 0.0075 0.011 

Standard Deviation 0.00080 0.0062 0.0071 0.0091 
Coefficient of Variation 0.48 0.87 0.95 0.83 

K (tolerance factor) 2.57 2.31 2.31 2.49 
Upper Tolerance Limit (mg/1) 0.0037 0.021 0.024 0.034 

MCL(mg/1) 0.005 0.1 1.0 (b) 0.2 

NO'IES: 
L = Method detection limit divided by 2 
(b) = Secondary Maximum Contaminant Level 

Nickel 
(mg/1) 

0.062 

0.025 L 

0.010 L 

(m 
0.010 L 
0.010 L 
0.010 L 
0.010 L 
0.010 L 
0.010 L 
0.008 L 
0.008 L 
0.008 L 
0.008 L 
0.008 L 
0.029 
0.008 L 
0.008 L 

Nickel 

17 
0.014 
0.014 
0.99 
2.486 
0.048 

0.1 

wp51/bgf!yale/table/Gwatcl4.xlllgmwl 
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GMW-3 

3/15/83 
6/15183 
10/4183 
2/14184 
8115184 
2/5/85 

9123185 
12/20185 
3/25186 
615186 
712/86 
1/15187 
6/4187 

12/10187 
6/1/88 Yale 

6/1/88IDEC 
1217188 
6nl89 

12122189 
12/18190 
6/S/91 

12/11/91 
6/19/92 

TABLE4 
IUSTORICAL ANALYTICAL RESULTS AND CRITERIA COMPARISON 

FOR COMPLIANCE MONITORING WELL GMW-3 
y llle Sec:llrity, lllc:. 

Leaoir City, Teaaeuee 

Cadmium Chromium Copper Cyanide Nickel 
(mail) (mail) (mail) (mail) (mail) 

0.013 0.007 
0.011 0.004 
0.014 0.002 
0.006 0.005 0.043 
0.005 L 0.005 L 
0.001 L 0.003 L 
0.006 0.01 0.005 
0.005 L 0.027 o.oos 
0.005 0.005 0.030 
0.007 0.006 0.003 
0.013 0.03 0.003 
0.025 L O.o25 L 
0.003 L 0.003 L 
0.003 L 0.003 L 
0.003 L 0.003 L 
0.003 L 0.005 L 0.010 

0.18 0.16 
0.01 0.09 0.110 

0.005 L 0.010 L 
0.005 L 0.015 L 

0.006 
0.005 L 0.030 0.005 L 
0.005 L 0.005 L 0.005 L 

L 
L 

L 
L 

L 

1115/93 0.0025 L 0.005 L 0.005 L 0.010 L 

COMPLIANCE MONITORING EVENTS 

GMW-3 Cadmium Chromium = Cyanide Nickel 
(mg/1) (mg/1) (mg/1) (mg/1) 

1/13193 0.00025 L 0.005 L O.OOS L 0.03 0.01 
8112/93 0.0025 L 0.005 L 0.005 L 0.005 L 0.010 
3/10194 0.0025 L 0.005 L 0.005 L 0.001 0.010 
7/14194 0.0005 L 0.032 0.021 0.0025 L O.o35 
2/16/95 0.0005 L 0.005 L 0.005 L 0.005 0.010 
9/12/95 o.ooos L o.oos L 0.005 L 0.01 L 0.010 
3/20/96 0.002 L 0.004 L 0.003 L 0.01 L 0.008 
9120196 0.002 L 0.004 L 0.003 L 0.01 L 0.008 
3/27/97 0.002 L 0.004 L 0.003 L 0.01 L 0.008 
9/26197 0.002 L 0.004 L 0.003 L 0.01 L 0.008 
3124198 0.002 L 0.004 L 0.016 0.01 L 0.008 
9/30198 0.002 L 0.024 0.027 0.010 L 0.017 
3/30/99 0.002 L 0.007 0.008 0.010 L 0.008 
9/28199 0.002 L 0.004 L 0.011 0.010 L 0.008 

CRITERIA 
Constituent Cadmium Chromium Copper __gy_anide Nickel 

MCL(mg/1) 0.005 0.1 1.0 0.2 0.1 
UIL(mg/1) 0.0037 0.021 0.024 0.034 0.048 

COMPLIANCE MONITORING STATISTICS 

NON-PARAMETRIC CONFIDENCE INTERVAL FOR COMPARISON TO MCL 

GMW-3 Cadmium Chromium Copper Cyanide Nickel 
Lower Coafidcncc Interval (mg/1) 0.002 0.005 0.005 0.005 0.0075 

MCL Excccdcd No No No No No 

NON-PARAMETRIC ANALYSIS OF VARIANCE FOR COMPARISON TO BACKGROUND (KR.USKAL-W ALLIS msn 
GMW-3 Cadmium 

R-.lt(R-~) 

Criteria (CD) 
Critical Diffcrcncc Excccdcd 

NOTES: 
L = Method detection limit divided by 2 
R "' Compliaace Well Raak Average 
~ • Background Well Raak Average 
CD = Critical Diffcrcacc 

0.0 

22.18 
No 

Chromium 

-0.04 

30.71 
No 

Copper Cyanide Nickel 

15.81 -4.45 6.10 

31.2S 22.25 26.10 
No No No 

L 
L 
L 

L 
L 
L 
L 
L 
L 
L 

L 
L 

Criteria Exceeded 
MCL U1L 

No No 
No No 
No No 
No Cr 
No No 
No No 
No No 
No No 
No No 
No No 
No No 
No Cr,Cu 
No No 
No No 
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GMW-4 

3/15/83 
6/15/83 
10/4183 
2/14184 
8/1!1/84 
2/5/8!1 

9123/8!1 
12120/8!1 
3/2!1/86 
6/5/86 
7/2/86 
1/1!1/87 
6/4187 

12/10/87 
6/1/88 Yale 

6/1/881DEC 
1217/88 
6n/89 

12/18190 
6/!1/91 

12/11/91 
6/19/92 

TABLES 
IDSTORICAL ANALYTICAL RESULTS AND CRITERIA COMPARISON 

FOR COMPLIANCE MONITORING WELL GMW-4 
y. Security, lllc:. 

Lealor City T-

Cadmium Chromium Copper Cyuiclo Nicbl 
(mg/1) (mg/1) (mg/1) {mg/l) (mall) 

0.02 0.005 
0.007 0.002 
0.005 0.005 
0.006 0.008 
0.01 0.01 

0.001 L 0.001 L 
0.004 0.03 O.OOS 
o.oos L 0.02 o.oos 
0.001 0.001 L 0.04 
0.013 0.011 0.003 
0.013 0.019 0.003 
0.025 L 0.02!1 L 
0.003 L 0.003 L 
0.003 L 0.003 L 
0.003 L 0.003 L 
0.003 L o.oos L 0.01 
0.03 0.04 
0.01 0.01 L 0.02!1 

o.oos L 0.01!1 L 
0.022 

o.oos L 0.03 o.oos L 
o.oos L o.oos L o.oos L 

L 
L 

L 
L 

L 

L 

11/5193 0.0025 L 0.005 L o.oos L 0.010 L 

COMPLIANCE MONITORING EVENTS 

GMW-4 Cadmium Chromiwn = Cyanide Nickel 
(mall) (mg/1) (mg/1) (mall) 

1/13193 0.0002!1 L o.oos L 0.005 L o.oos L 0.01 
8/12/93 0.002!1 L o.oos L 0.005 L o.oos L 0.010 
3/10/94 0.002!1 L :1.00!1 L 0.00!1 L 0.001 L 0.010 
7/14194 0.001 L o.oos L O.Oll 0.003 L 0.010 
2/16/9!1 o.ooos L o.oos L 0.022 0.003 L 0.010 
9/12/9!1 0.000!1 L 0.00!1 L 0.00!1 L 0.010 L 0.010 
3/20/96 0.002 L 0.004 L 0.003 L 0.010 L 0.008 
9/20/96 0.002 L 0.004 L 0.003 L 0.010 L 0.008 
3126197 0.002 L 0.004 L 0.003 L 0.010 L 0.008 
9126/97 0.002 L 0.004 L 0.003 L 0.010 L 0.008 
3/24/98 0.002 L 0.004 L 0.023 0.010 L 0.015 
9/30/98 0.002 L 0.013 0.022 0.010 L 0.01!1 
3/30/99 0.002 L 0.018 0.031 0.010 L 0.008 
9/28199 0.002 L 0.004 L 0.003 L 0.010 L 0.008 

CRITERIA 

Collltitucnt Cadmiwn Chromium Copper Cyuiclo Nickel 
MCL(mg/l) 0.00!1 0.1 1.0 0.2 0.1 
UIL(ma/l) 0.0037 0.021 0.024 0.034 0.048 

COMPLIANCE MONITORING STA11STICS 

NON-PARAMETRIC CONFIDENCE INTERVAL FOR COMPARISON TO MCL 

GMW-4 Cadmiwn Chromimn Copper Cyanide Nickel 
Lower Confidcncc: Interval (mall) 0.002 0.00!1 0.00!1 0.00!1 0.007!1 

MCL Exceeded No No No No No 

NON-PARAMETRIC ANALYSIS OF VARIANCE FOR COMPARISON TO BACKGROUND (KRUSKAL-W ALLIS TEffi 

GMW-4 

Rcault (R-Rt,) 

Criteria (CD) 
Critical Diffcrcncc Exceeded 

NOTES: 
L = Mctbod dctecti011.limit divided by 2 
R = CompliaDcc Well Rank Average 
R., = Bacqround Well Rank Average 

CD = Critical Diffcrcoce 

Cadmiwn Chromiwn 

0.0 -0.46 

22.18 30.88 
No No 

Copper Cyanide Nickel 

16.49 -ll.68 0.49 
31.42 23.14 26.62 

No No No 

L 
L 
L 
L 
L 
L 
L 
L 
L 
L 

L 
L 

Criteria Exceeded 
MCL UIL 

No No 
No No 
No No 
No No 
No No 
No No 
No No 
No No 
No No 
No No 
No No 
No No 
No Cu 
No No 
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TABLE6 

CiZ\ WSTORICAL ANALYTICAL RESULTS AND CRITERIA COMPARISON 
FOR COMPLIANCE MONITORING WELL GMW-!P 

Yllle Security, Inc. 
Lenoir aty, T-

OMW-5P Cadmium Chromium Copper Cyanide Nickel 
(m2/l) (m2/l) (m2/l) (m2/l) (m2/l) 

9/23/85 0.02 0.03 0.03 
12/20/85 0.005 L 0.7 0.005 
3/25/86 0.004 0.004 O.o3 
615186 0.026 0.012 0.011 
7/2186 0.019 0.018 0.006 

l/15/87 0.025 L 0.025 L 
6/4/87 0.003 L 0.008 

12/10/87 0.003 L 0.003 L 
6/1/88 Yale 0.003 L 0.003 L 

6/1/88 TDEC 0.023 0.007 0.01 
1217/88 0.005 L 0.005 L 
6nt89 0.005 L 0.005 L 0.025 

12/22/89 0.005 L 0.005 L 
12/18190 0.005 L 0.015 L 0.03 

615191 0.009 
12/11/91 0.005 L 0.02 0.01 
6/19/92 0.005 L 0.005 L 0.09 
ll/5/93 0.0025 L 0.0286 0.0324 0.01 

COMPLIANCE MONITORING EVENTS 
GMW-5P Cadmium Chromium Copper Cyanide Nickel 

(m2/l) (m2/l) (m2/l) (m2/l) (mg/1) 

1113/93 0.00025 L 0.005 L 0.005 L 0.04 0.01 

8112193 0.0025 L 0.005 L 0.005 L 0.005 L 0.010 
3/10/94 0.0025 L 0.005 L 0.048 0.001 0.010 
7/14/94 0.0005 L 1.100 0.160 0.0025 L 0.430 
2116195 0.0005 L 0.005 L 0.005 L 0.0025 L 0.010 
9112195 0.0005 L 0.005 L 0.005 L 0.01 L 0.010 
3/20196 0.002 L 0.004 L 0.003 L O.ot L 0.008 
9120196 0.002 L 0.004 L 0.003 L 0.01 L 0.008 
3/26197 0.002 L 0.004 L 0.013 0.01 L 0.008 
9/26/97 0.002 L 0.004 L 0.003 L 0.01 L 0.008 
3/24198 0.002 L 0.004 L 0.007 0.01 L 0.008 
9/30/98 0.002 L 0.004 L 0.009 0.010 L 0.008 
3/30199 0.002 L 0.004 L 0.003 L 0.010 L 0.008 
9/28199 0.002 L 0.004 L 0.003 L 0.010 L 0.008 

Constituent Cadmium Chromium Copper Cyanide Niclccl 
MCL(mg/1) 0.005 0.1 1.0 0.2 0.1 
UfL (mg/1) 0.0037 0.021 0.024 0.034 0.048 

COMPLIANCE MONITORING STATISTICS 

NON-PARAMETRIC CONFIDENCE INTERVAL FOR COMPARISON TO MCL 

GMW-5P Cadmium Chromium Copper Cyanide Nickel 
Lower Confidence Interval (mgll) 0.002 0.004 0.005 0.010 0.0075 

MCL Exceeded No No No No No 

L 

L 

L 

L 

L 
L 
L 

L 
L 
L 
L 
L 
L 
L 
L 
L 
L 

NON-PARAMETRIC ANALYSIS OF VARIANCE FOR COMPARISON TO BACKGROUND {KRUSKAL-W ALLIS TEST) 

I GMW-5P II Cadmium 

Result (R-Rt,) 0.0 
Criteria (CD) 22.18 

Criteria Exceeded No 

NOTES: L = Melhod dctoction limit divided by 2 
R = CompliiiiK:e WeU Rank Average 

Rt, = Background WcU Rank Average 

CD c Critical Diffcrcncc 

I Chromium 

-7.55 
31.86 
No 

I Col!!!!! I Cyanide I Nickel 

18.8 1.32 7.03 
32.37 23.50 26.10 
No No No 

Criteria Exceeded 
MCL UfL 
No HCN" 

No No 
No Cu 

Cr,Ni Cr,Cu,Ni 
No No 
No No 
No No 
No No 
No No 
No No 
No No 
No No 
No No 
No No 

I 
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TABLE7 

GZ\ WSTORICAL ANALYTICAL RESULTS AND CRITERIA COMPARISON 
FOR COMPLIANCE MONITORING WELL GMW-6 

Yale Security, Inc. 
Lenoir City Tennessee 

GMW-6 Cadmium Chromium Copper Cyanide Nickel 
(mg/1) (mllfl) (mllfl) (mg/l~ (mllfl) 

9/23/85 0.01 0.03 0.01 
12/20/85 0.005 L 0.11 0.012 
3/25/86 0.003 0.3 0.04 
6/5/86 0.012 0.039 0.003 
712/86 0.012 0.068 0.005 
1/15/87 0.025 L 0.025 L 
6/4/87 0.003 L 0.027 

12/10/87 0.003 L 0.033 
6/1/88 Yale 0.003 L 0.032 

6/1/88 TDEC 0.005 L O.o3 
1217/88 0.005 L 0.09 0.01 
6nt89 0.005 L 0.14 

12/22/89 0.005 L 0.01 L 0.16 
12/18190 0.005 L 0.03 
6/5/91 O.o35 

12/11/91 0.005 L 0.04 0.01 
6/19/92 0.005 L 0.02 0.03 
11/5/93 0.0025 L 0.0234 0.248 0.037 

COMPLIANCE MONITORING EVENTS 

I GMW-6 I Cadmium Chromium Copper Cyanide Nickel 
(mg/1) (mllll) (mllll) (mllll) (mllll) 

1/13/93 0.00025 L 0.005 L 0.04 O.o3 0.01 
8/12/93 0.0025 L 0.005 L 0.05 0.005 L 0.010 
3/10/94 0.0025 L 0.005 L 0.016 0.001 0.010 
7/14/94 0.0005 L 0.0012 0.026 0.0025 L 0.053 
2/16/95 0.0005 L 0.005 L 0.015 0.0025 L 0.010 
9/12/95 0.0041 0.005 L 0.041 0.01 L 0.010 
3/20/96 0.002 L 0.004 L 0.003 L 0.01 L 0.008 
9/20196 0.002 L 0.004 L 0.003 L O.ot L 0.008 
3/25/97 0.002 L 0.004 L 0.011 0.01 L 0.008 
9/26197 0.002 L 0.004 L 0.008 0.01 L 0.008 
3/24/98 0.002 L 0.004 L 0.032 0.01 L 0.008 
9/30/98 0.002 L 0.026 0.059 0.010 L 0.008 
3/30/99 0.002 L 0.004 L 0.003 L 0.010 L 0.008 
9/28199 0.002 L 0.004 L 0.031 0.010 L 0.008 

Constituent Cadmium Chromium Copper Cyanide Nickel 
MCL(mg/1) 0.005 0.1 1.0 0.2 0.1 
UfL (mllll) 0.0037 0.021 0.024 0.034 0.048 

COMPLIANCE MONITORING STATISTICS 

NON-PARAMETRIC CONFIDENCE lNTERV AL FOR COMPARISON TO MCL 
GMW-6 Cadmium I Chromium I Copper I Cyanide I Nickel 

Lower Confidence Interval (mgll) I 0.002 I 0.005 I O.o3 I 0.010 I 0.0075 
MCL Exceeded No No No No No 

L 
L 

L 

L 
L 
L 

L 
L 
L 
L 
L 
L 
L 
L 
L 
L 

NON-PARAMETRIC ANALYSIS OF VARIANCE FOR COMPARISON TO BACKGROUND (KRUSKAL-W ALLIS TESTI 
GMW-6 

Result (R-~) 

Criteria (CD) 
Criteria Exceeded 

NOTES: 
L = Method detcctioolimit divided by 2 
R = Compliance Well Rank Average 
~- Background Well Rank Average 
CD = Critical Difference 

Cadmium Chromium 

3.0 -9.79 
22.18 31.86 
No No 

Copper Cvanide Nickel 

67.36 0.92 9.48 
32.37 23.50 26.35 
Yes No No 

Criteria Exceeded 
MCL tiTL 
No No 
No No 
No No 
No Cu, Ni 
No No 
No Cd,Cu 
No No 
No No 
No No 
No No 
No Cu 
No Cr,Cu 
No No 
No Cu 

I 
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CiZ\ 
OMW-12 

01/13/1993 
03/01/1993 
03/03/1993 
03/0S/1993 

03/08/1993 

03/10/1993 
03/12/1993 
03/1S/1993 
03/17/1993 
03/19/1993 
03/22/1993 
03/22/1993 
03/24/1993 
03/24/1993 
03/26/1993 
03/26/1993 
11/0S/1993 

TABLES 
HISTORICAL ANALYTICAL RESULTS AND CRITERIA COMPARISON 

FOR COMPLIANCE MONITORING WELL GMW-12 
yale Seearlty.IDc. 

Leaolraty. Tenneuee 

Cadmium Chromium Copper' Cyanide 
(mgll) (m211) (mgll) (m211) 

0.0002S L 1.8 o.oos L 0.02 

1.7 
S.1 
4.S 

2.1 

2.9 
4.7 
4.9 
2.7 
s.o 
4.6 
4.6 
S.1 
4.8 
4.7 0.01 
4.6 0.03 

0.002S L 9.66 0.0282 

-. COMPUANCE MONITORING EVENTS 

GMW-12 Cadmium Chromium Copper Cyanide 

(mgll) (m_gll) (mgll) (m211) 

01/13/1993 0.0002S L 1.8 O.OOS L 0.02 - 08/12/1993 0.002S L 4.2 o.oos L o.oos L 
03/10/1994 0.002S L S.3 o.oos L 0.001 
07/14/1994 o.ooos L S.3S • o.oos L 0.003 L 
02/16/199S o.ooos L 4.SS • o.oos L 0.003 L 
09/12/199S o.ooos L 3.S9 • o.oos L 0.01S • 
03/20/1996 0.002 L 4.37 • 0.003 L 0.01 L 
09/20/1996 0.002 L 3.46 • 0.003 L 0.01 L 
03/27/1997 0.002 L O.S43 0.003 L 0.01 L 
09/26/1997 0.002 L 4.82 • 0.003 L 0.01 L 
03/24/1998 0.002 L 4.33 • 0.018 • 0.01 L - 09/30/1998 0.002 L 6.21 • 0.012S • 0.01 L 

03/30/1999 0.002 L 4.12 • 0.003 L 0.01 L 

09/28/1999 0.002 L 3.62 • 0.003 L 0.01 L - Constituent Ec.mm.m Chromium Copper Cyanide 

MCL(mgll) o.oos 0.1 1.0 0.2 

Uil..(mgll) 0.0037 0.021 0.024 0.034 

COMPUANCE MONITORING STATISTICS 

NON-PARAMETRIC CONFIDENCE INTERVAL FOR COMPARISON TO MCL 

GMW-12 Cadmium Chromium Copper Cvanide 

Lower Confidence Interval (mgll) 0.002 3.62 0.003 0.01 

MCL Exceeded No Yes No No 

Nidcel 
(mgll) 

0.01 L 

0.090S 

Nickel Criteria Excocded 
(m211) MCL UfL 

0.01 L Cr Cr 
0.04 Cr Cr 

0.036 Cr Cr 
o.oso • Cr Cr,Cu 
0.044 • Cr Cr 
0.034 • Cr Cr 
0.008 L Cr Cr 
0.031 • Cr Cr 
0.034 Cr Cr 
0.008 L Cr Cr 
0.049 • Cr Cr 
0.034 • Cr Cr 
0.008 L Cr Cr 
0.033 • Cr Cr 

Nickel 

0.1 

0.048 

Nickel 

0.031 

No 

NON-PARAMETRIC ANALYSIS OF VARIANCE FOR COMPARISON TO BACKGROUND (KRUSKAL-W ALLIS TESTI 

-
-
-

GMW-12 Cadmium Chromium 

Resuh(R-~) 0.0 83.43 
Criteria (CD) 22.18 38.S7 

Criteria Exceeded No Yes 

NOTES: 
L = Method detection limit divided by 2 
• = Reflects the avenge value between the aample and ita duplicate 
R = Complianoe Well Rank Average 
~ = Background Well Rank Average 
CD = Critical Di1l'erence 

Copper Cyanide Nickel 

-4.20 -1.14 39.S4 
39.4S 24.3S 28.90 

No No Yes 

wpJI/bgf/yGI~l4/prwl:Z 
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TABLEt 

GZ\ GROUNDWATER ELEVATION MEASUREMENTS 
Yale Seeudty, lne. 

Lenoir aty, T-

TopofCulnc September 30, 1998 
WeDID Elevation Depth Elevation 

{AMSL) (ft) 

DMW-1 765.27 17.36 

DMW-2 767.48 19.87 

OMW-1 767.37 19.62 

OMW-2 762.69 13.32 

OMW-3* 764.26 14.46 

OMW-4* 761.29 14.04 

OMW-5 764.37 11.05 

OMW-5P* 764.86 14.59 

OMW-6* 765.32 15.26 

OMW-7 771.28 (5) 

OMW-8 769.91 22.42 

OMW-11 765.09 16.76 

OMW-12* 763.82 17.54 

OMW-13 761.78 19.89 

OMW-14 763.84 11.04 

OMW-15 770.69 26.68 

OMW-16 766.70 23.48 

OMW-17 762.74 21.28 

P-1 769.71 22.37 

P-2 767.62 19.4 

P-3 769.51 21.64 

P-4 767.63 19.46 

P-5 767.33 21.88 

P-6 763.44 12.86 

P-7 764.63 22.1 

P-8 765.01 16.86 

P-9 766.73 18.52 

RW-1 765.54 14.94 

RW-2 764.85 (5) 

RW-3 766.65 (5) 

RW-4 770.02 (5) 

RW-5 767.30 

RW-6 766.97 

TW-lA 772.75 26.38 

TW-lB 773.04 27.00 

TW-2A 763.59 16.02 

TW-3A 763.77 10.21 

TW-5 765.60 20.95 

TW-6 765.75 16.42 

TW-7 761.62 19.97 

TW-8 765.43 16.18 

TW-9 765.24 18.51 

TW-11 763.80 19.43 

TW-12 769.12 20.42 

Notca: 
1. Northinp, eutinp, elevationa, IIICl depths u recordccl by Cooaoer 
TOWIIIeDd Envirodyne Bngineen, IDe. 
2. Depth meuunmcata in feet from sround IUd'a~:e. 
3. Elevati0111 in feet mermcccl to Feet Above Mean Sea Level (AMSL) 
4 .... denotcl compliuce moait.orias well. 
~. Indicate. well wu beinJ pumped at the time sroundwater meuurementa 
were taken. 

(ft) 

747.91 

747.61 

747.75 

749.37 

749.80 

747.25 

753.32 

750.27 

750.06 

(5) 

747.49 

748.33 

746.28 

741.89 

752.80 

744.01 

743.22 

741.46 

747.34 

748.22 

747.87 

748.17 

745.45 

750.58 

742.53 

748.15 

748.21 

750.60 

(5) 

(5) 

(5) 

746.37 

746.04 

747.57 

753.56 

744.65 

749.33 

741.65 

749.25 

746.73 

744.37 

748.70 

Mardt 30, lttt 
Depth Elevation 

(ft) (ft) 

17.72 747.55 

20,42 747.06 

13.84 753.53 

13.02 749.67 

13.89 750.37 

10.66 750.63 

9.40 754.97 

13.27 751.59 

9.08 756.24 

24.05 747.23 

23.05 746.86 

16.94 748.15 

15.46 748.36 

23.65 738.13 

10.09 753.75 

28.23 742.46 

25.18 741.52 

25.11 737.63 

22.98 746.73 

20.06 747.56 

22.11 747.40 

19.98 747.65 

22.59 744.74 

6.72 756.72 

23.80 740.83 

17.14 747.87 

18.88 747.85 

8.12 757.42 

5.67 759.18 

18.47 748.18 

26.60 743.42 

18.76 748.54 

18.15 748.82 

23.45 749.30 

24.31 748.73 

13.97 749.62 

9.58 754.19 

22.1 743.50 

15.95 749.80 

24.34 737.28 

18.69 746.74 

19.37 745.87 

21.43 742.37 

20.52 748.60 

September27,1ttt 
Depth Elevation 

(ft) (ft) 

17.72 747.55 

20.29 747.19 

19.38 747.99 

13.46 749.23 

16.77 747.49 

13.83 747.46 

12.93 751.44 

15.59 749.27 

15.38 749.94 

- pumping 

22.75 747.16 

16.98 748.11 

17.98 745.84 

19.47 742.31 

14.79 749.05 

27.00 743.69 

23.77 742.93 

20.94 741.80 

22.81 746.90 

19.54 748.08 

22.08 747.43 

19.9 747.73 

21.97 745.36 

12.74 750.70 

22.06 742.57 

17.26 747.75 

18.91 747.82 

17.65 747.89 

34.05 pumping 

- pumping 

- pumping 

18.89 748.41 

18.23 748.74 

26.22 746.53 

26.88 746.16 

16.27 747.32 

13.27 750.50 

21.5 744.10 

16.45 749.30 

19.4 742.22 

16.1 749.33 

19,03 746.21 

19.52 744.28 

20.73 748.39 
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1. 

HYDROGEOLOGICAL ASSESSMENT LIMITATIONS 

The conclusions and recommendations submitted in this Report are based in part 
upon the data obtained from a limited number of soil samples from widely spaced 
subsurface explorations. The nature and extent of variations between these 
explorations may not become evident until further investigation. If variations or 
other latent conditions then appear evident, it will be necessary to re-evaluate the 
recommendations of this Report. 

2. The generalized soil profile described in the text is intended to convey trends in 
subsurface conditions. The boundaries between strata are approximate and idealized 
and have been developed by interpretations of widely spaced explorations and 
samples; actual soil transitions are probably more gradual. For specific information, 
refer to the stratigraphic logs. 

3. 

4. 

5. 

6. 

Water level readings have been made in the test pits, borings and/or monitoring 
wells at times and under conditions stated within the text of the Report. These data 
have been reviewed and interpretations have been made in the text of this Report. 
However, it must be noted that fluctuations in the level of the groundwater may 
occur due to variations in rainfall, and other factors different from those prevailing 
at the time measurements were made. 

Except as noted within the text of the Report, no quantitative laboratory testing was 
performed as part of the hydrogeological assessment. Where such analyses have 
been conducted by an outside laboratory, GZA has relied upon the data provided, 
and has not conducted an independent evaluation of the reliability of these data. 

The conclusions and recommendations contained in this Report are based in part 
upon various types of chemical data and are contingent upon their validity. These 
data have been reviewed and interpretations made in the Report. As indicted within 
the Report, some of these data are preliminary "screening" level data, and should be 
confirmed with quantitative analyses if more specific information is necessary. 
Moreover, it should be noted that variations in the types and concentrations of 
contaminants and variations in their flow paths may occur due to seasonal water 
table fluctuations, past disposal practices, the passage of time, and other factors. 
Should additional chemical data become available in the future, these data should be 
reviewed by GZA, and the conclusions and recommendations presented therein 
modified accordingly. 

Chemical analyses have been performed for specific parameters during the course of 
this study, as detailed in the text. It must be noted that additional constituents not 
searched for during the current study may be present in soil and groundwater at the 
Site. 
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7. It is recommended that this firm be retained to provide further engineering services 
during design, implementation and/or construction of any remedial measures, if 
necessary. This is to observe compliance with the concepts and recommendations 
contained herein and to allow design changes in the event that subsurface conditions 
differ from those anticipated. 

8. This Report contains approximate cost estimates for purposes of evaluating 
alternative remedial programs. These estimates involve approximate quantity 
evaluations. A preliminary estimate of this nature is likely to vary substantially from 
Contractors' Bid Prices and is not to be considered the equivalent of nor as reliable 
as Contractors' Bid Prices. Prices for similar work undertaken in the future will be 
subject to general and sometimes erratic price increases. The costs of future 
environmental, technical and engineering services which may be required to 
implement any corrective action or remediation or installation of any systems cannot 
be accurately estimated. 
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Field Data Sheet 

GROUND-WATER SAMPUNG RELO DATA SHEET 
GENERAL 

Well No.: GfA'tJ-1 
Site Name: Vttl& 6Ef..YP.ff( 

Sampling Team: &,~~Tt\ 

Casing Type:_..._~..:.¥C=-----

Datemme:___,.~2-_Z;;;..8;;;__:-1:.,£7 __ _ 

Weather._,_,=.o:;.;:~;;.~DS""""'----

II 

Inner Casing Diameter.~t/~--

Condition of Well (lock, casing, etci:---:6XX?b~=· ::;.,, • ..__....:~=~·~i!:::....----------
WEll DEPTH AND PURGE INFORMATION 

DTW1: __ ,:...:.q...::;,3..:;.<g ______ _ 

Water Column Length:_L.Jl7t.;.'...;;~....:l:;;;..._ ____ _ 

Method of Purging:_.:.&~· Pr..;.:\:..;;;l-€;:-=..:.fl.;;;._ _____ _ 

Volume Purged:._..=b:;.;b;.._. o ________ _ 

Duration of Purging: bO /1'-1 N u··~ 

DT8 1 : 3].l0 

Water Volume in CasingZ: (\ .(o 

Purge Volume Required: .3lf ·~ 
Organic Vapors {HNu, OVA):~ 

Observations (odor, color, phasesi:-..=&=:;...:..PO..;:;..;;;..t;J...:tJ-L.., --=-M--=o:..~:D::;;.·_-...;..I.=v;..:.· 12-...;...~.;:;....' .:::.P:...l:...;"\':.....:.,.t ,_.:..;~=._..:::O:....D~o:..L.t 
Comments: ___________________________ _ 

1 From top of inner casing 

IN-SITU MEASUREMENTS 

Initial 
Beginning purge 
Middle purge · 
End purge· 

SAMPLE INFORMATION 

z 2" well = 0.16 gal/ft. 4" well = 0.65 gal/ft. 

Temg !units! P.!:i S.C. !units} 

j 1£.73 .t;]o 
b.ZQ S7D 

J7./o ·~ ·2ff> 

Time Allowed for Recovery:/ 00 #/I. Ill. Metals Filtered?_N_o ______ _ 

Sampling Datemme: ? -Zl3 /Z: 15 Weather: $vl'l tl ~ 
DTW1: ____________ _ Method of Sampling: gA-1 L.f:i.. 

Time Samgle No. Container T~ge Parameter Preservative 

LZ:2S ~L.v·l l/0 p.L v tA-LS 'I) a::_ ~<.-\ 

~ 
£..~~-1 I L 'PLASTe<.. M&~~ ;tti'bt\ tAM~- I l L lUM.rt <... ~ 



GROUND-WATER SAMPUNG AELD DATA SHEET 
GENERAL 

Well No.: bti\W-3 
Site Name: YALE- Sfw~(\'{ 

Datemme: ?- Zf1-1~ 
Weather: Gc...t>v'P'5 

Sampling Team:.--Lf\..:.:t~~....c.:.:.:O;:..(Z\\\;..:..:.;...__ ___________________ _ 

Casing Type:__.:,~_:.~.:::(.. _____ _ ll" Inner Casing Diameter:_:J.L-__ 

Condition of Well (lock, casing, etc): f::..CPt::>. Lo U?Eb 
~~-~~~-=------------

WELL DEPTH AND PURGE INFORMATION 

DTW':_..._.fl.....,.o•....;../_,_7 _______ _ 

Water Column Length: __ l_5_ • ....;~;;...~------
Method of Purging:_.:g.;..Pn..:...•-a-'---------

Volume Purged:_-'-,-'1.\'-.o _________ _ 

Duration of Purging: 20 M' t.J .-·..-k-5 

DTs,: _ ___;3:;_z;;;_---={d:;;...___ __ _ 

Water Volume in Casing2 : \0. 2.. 

Purge Volume Required: .3.J. ~ 
Organic Vapors (HNu, OVA): __ 

Observations (odor, color, phases):h\: }3~N; ~v'( ~~~p~·r-{ , 
Comments: ____________________________ _ 

1 From top of inner casing 

IN-SITU MEASUREMENTS 

Initial 
!3eginning purge 
Middle purge 
End purge 

SAMPLE INFORMATION 

2 2" well = 0.16 gal/ft. 

Temp (units) 

4" well = 0.65 gal/ft. 

S.C. (units) 

/Zo 
/30 

Time Allowed for Recovery: 2 ~ 15" fM.• tJ Metals Filtered?....;~:_._:O:::.,_ ______ _ 

Sampling Date/Time: 9' 2<0 /2: IS' Weather:_S,\J.:..:rJtJ~Y..;__ ______ _ 

DTW': Method of Sampling: bP.il-f:e 

Sample No. 

bMW-3 
z~\11)--3 1)_3 

Parameter Preservative 



GROUND-WATER SAMPUNG AELD DATA SHEET 
GENERAL 

Well No.: _ __,.b.._.M..LW~-4....._ ___ _ 

Site Name: YAU:. ~El.UB 1I'( 

Datemme: 1-t~-'11 

Weather: LL...9VJ?S 
Sampling Team:~f\l.l,~~;.::S\,.).:.;· ;.:O;.J.;@l\~...,;_---------------------
Casing Type:_..:.l>...;.v.=C.;;.__ ___ _ 4

., 
Inner Casing Diameter: ___ ...._ __ 

Condition of Well (lock, casing, etc) :_...._b~OO=.::t>~, --=L=o~(.:.:.\L;.:t::.:D~-----------
WELL DEPTH AND PURGE INFORMATION 

DTW': _ __.f ...... 3'--'·~:..~--------
Water Column Length: _ __:.l...;:5;...•_l.t._2_. ____ _ 

Method of Purging:_..;:~::..;P<\~le=~"'------­

Volume Purged:_+l ~e:.2.:...,•5"---------­
Duration of Purging: "20 f./\lf')V\~ 

Observations (odor, color, phases): 

DTB': ---=2-~...t-=·l~S;..._ __ _ 
Water Volume in Casing2 : IO.o 

Purge Volume Required: 30.0 

Organic Vapors (HNu, OVA):-=-

Comments=-----------------------------
1 From top of inner casing 2 2" well = 0.16 gal/ft. 4" well = 0.65 gal/ft. 

IN-SITU MEASUREMENTS 

Initial 
{3eginning purge 
Middle purge 
End purge 

SAMPLE INFORMATION 

Temp (units) 

Time Allowed for Recovery: 3 ~ 
Sampling Date/Time: 2:..'255 // :lJS 
DTW'=-------------

1\~45 
~ 
f\ :qs: 

Sample No. 

Q.!i 

5: ?{) 
$". 'i~ 

S.C. (units) 

IW 

Metals Filtered?__:..N~<9;,__ _____ _ 

Weather: s;v!VN'{ 

Method of Sampling: !2e., '-Gi<. 

Parameter Preservative 



GROUND-WATER SAMPUNG AELD DATA SHEET 
GENERAL 

Well No.: ~MW~ 5~ 
Site Name: ~A-t,£ ~P,1\Y 
Sampling Team: f\,t-)St&Q~ 

Datemme: 9-l'b-1~ 
Weather: CU>u'DS 

Casing Type:_~:..~:..;(_;;......_____ Inner Casing Diameter:_=z;....'_' __ 

Condition of Well (lock, casing, etcl:_6.;...oo---'I)~_L_· ..:o..;:L;..;.\t._~_D ____________ _ 

WELL DEPTH AND PURGE INFORMATION 

DTW
1

: _ _.f'""'f)'-. =5'}-'-----------
Water Column Length: _ __._/....:1_• "'-7 .... 1 ____ _ 

Method of Purging:_.;:;&;:..;~_,_lt:il..-'-·...;.;_ _____ _ 

Volume Purged:_~3~· 0 _________ _ 

Duration of Purging:_4~__._M"""'...:.I'.l;;.....,.;...T:..:€=.S;;...._ ___ _ 

Water Volume in Casing2 : #-5- Z.f) 

Purge Volume Required: 31:;5- G.i 
Organic Vapors (HNu, OVAl:-=-

Observations (odor, color, phases):___,G.=-..;E~':II..;...~-,--'-N-=o _ _,.Q~p~v...:.lt __________ _ 

Comments=-----------------------------
1 From top of inner casing 

IN-SITU MEASUREMENTS 

Initial 
Seginning purge 
Middle purge 
End purge 

SAMPLE INFORMATION 

2 2" well = 0.16 gal/ft. 

Temp (units) 

'6 i.l lo• 
11·5' 

4" well = 0.65 gal/ft. 

S.C. (units) 

2bO 

Time Allowed for Recovery: lj;11- i~' ,J 1 

Sampling Date/Time: 1 ,z~ } Z: 30 

Metals Filtered?_~:...;::IOp.___ ______ _ 

Weather: ~N•\J Y 

DTW1: ____________ _ Method of Sampling: VPtl...E€ 

Time Sample No. Container Type Parameter Preservative 

lZ:k> bf\.l~- 5? 40 ,..L I}J~C... VOL 

~~ /2.:.30 ~pt\\)l- s-:P I Lr~c. t-C4~L.~ 
11-:~ '"-lA-SP \ L. p ',c_ CN . 



GROUND-WATER SAMPUNG AELD DATA SHEET 
GENERAL 

Well No.:_....a.6.-..:fi\~W.;._-~/p~----
Site Name: YAt£ 5f:UJ~'T'1' 
Sampling Team: "'~~V)O~ 
Casing Type: __ ~L.'i.:...:C..;::;.._ ___ _ 

Datemme: 9-2.. 3-'f/ 
Weather: [c..cNb5 

2
1, 

Inner Casing Diameter: _ _.._=----
Condition of Well (lock, casing, etcl:_-=G~o_Oi>---...~t--L_o....::t.-::;..~_P::::;._ ___________ _ 

WELL DEPTH AND PURGE INFORMATION 

DTW1:_.&.::15'-·,3_· S:.----------
Water Column Length: _ _,\....,CQ,._•_\._1.___ ____ _ 

Method of Purging:_...,OO:..L.;;...~----------
Volume Purged:_....::3::....·_:5;__ ________ _ 

Duration of Purging:_..:;::5~f'\_•,.;'--;\--=ts=-----­

Water Volume in Casing2 : 2 • '1 
Purge Volume Required: fl. 1 

Organic Vapors (HNu, OVAl: __ 

Observations (odor, color, phases): Sa.cw,J, ~'( l'Z.,$t~Ot'!:t ~e 0\:b~ 
I 

Comments=-----------------------------

1 From top of inner casing 

IN-SITU MEASUREMENTS 

Initial 
~eginning purge 
Middle purge 
End purge 

1.'/D 
9'•/s-

SAMPLE INFORMATION 

2 2" well = 0.16 gal/ft. 

Temp (units) 

4" well = 0.65 gal/ft. 

S.C. (units) 

310 

Time Allowed for Recovery: Z l-til 501'\ol,-l Metals Filtered?--=....~....::0::;__ ______ _ 

Sampling Date/Time: 'J.Z/J JZ:D5 Weather:_S...c....:.4l..:..N_iJ_)~·-------
DTW1: Method of Sampling: 1SPrt \-E:fl 

tz:o5' 
/2.:0~ 
JVC..$ 

Sample No. 

~"'fliifZ, ~ure 

Container Type Parameter Preservative 

VDC.. 



'" 

GROUNO-WA TER SAMPUNG AELD OAT A SHEET 
GENERAL 

well No.:._~-.L...]ft\w=--~ &.::;;12.;:__ ___ _ 

Site Name:.~YttL:..LE=. .... S:=~;.;;..W....;P.;-.rf'i:..:.,._ __ _ 

Sampling Team: Pn~s.~...>o~TK 
Casing Type:_~L.~.:..;C=:;._ ___ _ 

Datemme: tt~ZS;<fi 

Weather: (c..ciJ D5 

., 
Inner Casing Diameter:._:::::2:.__ __ 

Condition of Well (lock, casing, etc):._-=b~CCA)=::;.....e_~L:..:::o..:::C-'::.:;~;:..::.:~-----------
WELL DEPTH AND PURGE INFORMATION 

DTW1
: 11• "\fh 

Water Column Length: _ __..\L\...1.-·1_7 ____ _ 

Method of Purging:~~~A::...:I LE:::::~::;:-~------

DT81
: ____ 3~l:.:....·..:...15=-----

Water Volume in Casing2 : 2 • ~ 
Purge Volume Required: 7' l.. 

Volume Purged: 3,5 Organic Vapors (HNu, OVA):-=--

Duration of Purging: /'0 11\!e-'Tf:S 

Observations (odor, color, phases): Vt:u.a .•. h.st-\ Bilov.l, Me». "'ru~\l>t'i', )bg4\-T ODO~ 

Comments=-----------------------------

1 From top of inner casing 2 2" well = 0.16 gal/ft. 4" well = 0.65 gal/ft. 

IN-SITU MEASUREMENTS 

Initial 
f3eginning purge 
Middle purge 
End purge 

SAMPLE INFORMATION 

Temp (units) 

Time Allowed for Recovery: Z It f- 1!} t"\ I rJ 
Sampling Date/Time:-4?t--~ zg--=-_ __;_//_:=!50-=--

DTW1
: -

S.C. (units) 

/(;0 
JbO 

Metals Filtered? __ t--.J_o ______ _ 

Weather: 5..,N~'< 

Method of Sampling: f?A, L62 

Sample No. Container Type Parameter Preservative 

l\:5() 
1\;,-p 
1\ifO 

b~J.A.\P-\1.. 
(.., MW -It. 
~MW-)2 



ern 

,,. 

APPENDIXC 

Laboratory Analytical Report 



OPERATIONS LABORATORY SERVICES CONSULTATION 

-ANALYTICAL INDUSTRIAL RESEARCH LABORATORY 
1559 37TH STREET, NE 

CLEVELAND, TENNESSEE 37312 
(423) 476-7766 

LAB. N0-:990930-12256 

CUSTOMER: 3374 
GZA GEOENVIRONMENTAL, INC. 
W225 N4149 DUPLAINVILLE 
PEWAUKEE, WI 53972 

ATTENTION:BERNARD FENELON 
(414) 691-2662 FAX:691-9279 

SAMPLE :YALE SECURITY, LENOIR CITY 

DATE RECD. : 99/39/99 
SAMPLE DATE: 99/28/99 

DATE REQUESTED 
CUST P.O.: 

10/14/99 

:DUPLICATE 
~xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

ANALYSIS 

~yanide ................... <0.~2 

"'TOTAL METALS: 
Cadmium •••.•.............. 

""'h • C rom.1um •••••••••••••••••• 
~opper ................... . 
Beryllium ................ . 

,.,.Nickel ................... . 
.... . 
Tr~chloroethene ••••••••••• 

.,..Vinyl Chloride •••••••••••• 
trans-1,2-dichloroethene •• 

.... cis-1,2-dichloroethene •••• 
Tetrachloroethane ••••••••• 

•1,1-dichloroethane •••••••• 
~1,1-dichloroethene •••••••• 

1,1,1-trichloroethane ••••• 
~1,2-dichlorobenzene ••••••• 

1,4-dichlorobenzene ••••••• -

... 

<9.994 
3.56 

<9.996 
<9.993 

9.926 

28 
<5 
<5 

7 
<5 
<5 
<5 
<5 
<5 
<5 

mg/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

M.D.L. Methods Date Initial 

9.92 

9.994 
9.997 
9.996 
9.993 
9.915 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

335.2 19/94/99 QG 

299.7 
299.7 
299.7 
299.7 
299.7 

8269 
8269 
8269 
8269 
8269 
8269 
8269 
8269 
8269 
8269 

19/97/99 JD 
19/97/99 JD 
19/97/99 JD 
19/97/99 JD 
19/97/99 JD 

19/12/99 TRB 
19/12/99 TRB 
19/12/99 TRB 
19/12/99 TRB 
19/12/99 TRB 
19/12/99 TRB 
19/12/99 TRB 
19/12/99 TRB 
19/12/99 TRB 
19/12/99 TRB 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
We hereby certify that the analytical procedures employed 

are those approved by the Environmental Protection Agency or 
other applicable methods for these analyses. 

ANALYTICAL INDUSTRIAL RESEARCH LABORATORIES 



OPERATIONS LABORATORY SERVICES CONSULTATION 

ANALYTICAL INDUSTRIAL RESEARCH LABORATORY 
1558 37TH STREET, NE 

CLEVELAND, TENNESSEE 37312 
(423) 476-7766 

LAB. N0.:990930-12255 

CUSTOMER: 3374 
GZA GEOENVIRONMENTAL, INC. 
W225 N4148 DUPLAINVILLE 
PEWAUKEE, WI 53872 

DATE RECD. : 89/38/99 
SAMPLE DATE: 89/28/99 

ATTENTION:BERNARD FENELON DATE REQUESTED 10/14/99 
(414) 691-2662 FAX:691-9279 CUST P.O.: 

SAMPLE :YALE SECURITY, LENOIR CITY 
:GMW-12 WATER 

~xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
ANALYSIS 

.Cyanide . . . . . . . . . . . . . . . . . . . 
'""TOTAL METALS: 
,..Cadmium ••••••••••••••••••• 

Chromium .....•••.......... 
~()}?~E!~ •••••••••••••••••••• 

Beryllium ................ . 
~ickel ................... . 

-Trichloroethene ••••••••••• 
·-Vinyl Chloride •••••••••••• 

trans-1,2-dichloroethene •• 
-cis-1,2-dichloroethene •••• 

Tetrachloroethene ••••••••• - . 1,1-dLchloroethane •••••••• 
•1,1-dichloroethene •••••••• 

1,1,1-trichloroethane ••••• 
-1,2-dichlorobenzene ••••••• 
_1,4-dichlorobenzene ••••••• 

-
-Notes: 

<8.82 

<8.884 
3.68 

<8.886 
<8.883 

8.839 

26 
<5 
<5 

7 
<5 
<5 
<5 
<5 
<5 
<5 

mg/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

M.D.L. Methods Date Initial 

8.82 

8.884 
8.887 
8.886 
8.883 
8.815 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

335.2 

288.7 
288.7 
288.7 
288.7 
288.7 

8268 
8268 
8268 
8268 
8268 
8268 
8268 
8268 
8268 
8268 

18/84/99 QG 

18/84/99 JD 
18/84/99 JD 
18/84/99 JD 
18/84/99 JD 
18/84/99 JD 

18/12/99 TRB 
18/12/99 TRB 
18/12/99 TRB 
18/12/99 TRB 
18/12/99 TRB 
18/12/99 TRB 
18/12/99 TRB 
18/12/99 TRB 
18/12/99 TRB 
18/12/99 TRB 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
- We hereby certify that the analytical procedures employed 

are those approved by the Environmental Protection Agency or 
other applicable methods for these analyses. 

ANALYTICAL INDUSTRIAL RESEARCH LABORATORIES 

~~~~ 
By ------------------------------------



OPERATIONS LABORATORY SERVICES CONSULTATION 

ANALYTICAL INDUSTRIAL RESEARCH LABORATORY 
1550 37TH STREET, NE 

CLEVELAND, TENNESSEE 37312 
(423) 476-7766 

LAB. N0.:990930-12254 

CUSTOMER: 3374 
GZA GEOENVIRONMENTAL, INC. 
W225 N4140 DUPLAINVILLE 
PEWAUKEE, WI 53072 

DATE RECD. : 09/30/99 
SAMPLE DATE: 09/28/99 

ATTENTION:BERNARD FENELON DATE REQUESTED 10/14/99 
(414) 691-2662 FAX:691-9279 CUST P.O.: 

SAMPLE :YALE SECURITY, LENOIR CITY 
:GMW-6 WATER 

~xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
ANALYSIS 

M.D.L. Methods Date Initial 

~yanide . . . . . . . . . . . . . . . . . . . <9. ~2 mg/L 0.02 335.2 10/04/99 QG 

""'!'OTAL METALS: 
Cadmium •••.....••...•..... ... . 
:!hrom1um •.•..•.•....••.... 
~opper •••••••••••••••.•••• 
Beryllium ................ . 

~~ickel ................... . -Trichloroethene ••••••••••• 
.<,.,viny 1 Chloride •••••••••••• 
trans-1,2-dichloroethene •• 

""'cis-1, 2-dichloroethene •••• 
~Tetrachloroethene ••••••••• 
1,1-dichloroethane •••••••• 

-1,1-dichloroethene •••••••• 
1,1,1-trichloroethane ••••• 

-1,2-dichlorobenzene ••••••• 
,..,1, 4-dichlorobenzene ••.•••• 

Notes: 

<0.004 
<0.007 

0.031 
<0.003 
<0.015 

<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

0.004 
0.007 
0.006 
0.003 
0.015 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

200.7 
200.7 
200.7 
200.7 
200.7 

8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 

10/04/99 JD 
10/04/99 JD 
10/04/99 JD 
10/04/99 JD 
10/04/99 JD 

10/11/99 TRB 
10/11/99 TRB 
10/11/99 TRB 
10/11/99 TRB 
10/11/99 TRB 
10/11/99 TRB 
10/11/99 TRB 
10/11/99 TRB 
10/11/99 TRB 
10/11/99 TRB 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
- We hereby certify that the analytical procedures employed 

are those approved by the Environmental Protection Agency or 
other applicable methods for these analyses. 

ANALYTICAL INDUSTRIAL RESEARCH LABORATORIES 

~~~~ 
By --------~--------------------------



OPERATIONS LABORATORY SERVICES CONSULTATION 

INDUSTRIAL RESEARCH LABORATORY 
155e 37TH STREET, NE 

CLEVELAND, TENNESSEE 37312 
(423) 476-7766 

LAB. N0.:990930-12253 

CUSTOMER: 3374 
GZA GEOENVIRONMENTAL, INC. 
W225 N414e DUPLAINVILLE 
PEWAUKEE, WI 53e72 

DATE RECD. : e9/3e/99 
SAMPLE DATE: e9/28/99 

ATTENTION:BERNARD FENELON DATE REQUESTED 10/14/99 
(414) 691-2662 FAX:691-9279 COST P.O.: 

SAMPLE :YALE SECURITY, LENOIR CITY 
:GMW-5P WATER 

~xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
ANALYSIS 

, . .,Cyan ide . . . . • • . . . . . . . . . . • . . < e . e 2 

""TOTAL METALS: 
Cadmium ....•.............• 

~Chromium ................. . 
. ...Copper ...•.•..•.....•...•• 

Beryllium ................ . 
,..Nickel ................... . 

-Trichloroethene ••••••••••• 
~""Vinyl Chloride •••••••••••• 
trans-1,2-dichloroethene •• 

-cis-1,2-dichloroethene •••• 
Tetrachloroethene ••••••••• 

-1,1-dichloroethane •••••••• 
_1,1-dichloroethene •••••••• 

1,1,1-trichloroethane ••••• 
-1,2-dichlorobenzene ••••••• 

1,4-dichlorobenzene ••••••• 
nlrl!!f 

'"Notes: 

<e.ee4 
<e.ee7 
<e.ee6 
<e.eeJ 
<e.e15 

<5 
<5 
<5 
25 
<5 
<5 
<5 
<5 
<5 
<5 

mg/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

M.D.L. Methods Date Initial 

e.e2 

e.ee4 
e.ee1 
e.ee6 
e.eeJ 
e.e15 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

335.2 1e/e4/99 QG 

2ee.1 
2ee.1 
2ee.1 
2ee.1 
2ee.1 

a26e 
a26e 
a26e 
a26e 
a26e 
826e 
826e 
a26e 
a26e 
a26e 

1e/e7/99 JD 
1e/e7/99 JD 
1e/e7/99 JD 
1e/e7/99 JD 
1e/e7/99 JD 

1e/11/99 TRB 
1e/11/99 TRB 
1e/11/99 TRB 
1e/11/99 TRB 
1e/11/99 TRB 
1e/11/99 TRB 
1e/11/99 TRB 
1e/11/99 TRB 
1e/11/99 TRB 
1e/11/99 TRB 

:xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
- We hereby certify that the analytical procedures employed 

are those approved by the Environmental Protection Agency or 
other applicable methods for these analyses. 

ANALYTICAL INDUSTRIAL RESEARCH LABORATORIES 



OPERATIONS LABORATORY SERVICES CONSULTATION 

ANALYTICAL INDUSTRIAL RESEARCH LABORATORY 
1550 37TH STREET, NE 

CLEVELAND, TENNESSEE 37312 
(423) 476-7766 

LAB. N0-:990930-12252 

CUSTOMER: 3374 
GZA GEOENVIRONMENTAL, INC. 
W225 N4140 DUPLAINVILLE 
PEWAUKEE, WI 53972 

DATE RECD. : 09/30/99 
SAMPLE DATE: 99/28/99 

ATTENTION:BERNARD FENELON DATE REQUESTED 10/14/99 
(414) 691-2662 FAX:691-9279 CUST P.O.: 

" SAMPLE :YALE SECURITY, LENOIR CITY 
:GMW-4 WATER 

~xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
ANALYSIS 

M.D.L. Methods Date Initial 

.. (~yanide . . . . . . . . . . . . . . . . . . . <0i. "2 mg/L 335.2 19/94/99 QG 

"""l'OTAL METALS: 
Cadmium •••••.•••.......... 

\~Chromium ••..•••........... 
~opper ................... . 

Beryllium ................ . 
'·-.Nickel ................... . 

~richloroethene ••••••••••• 
.,Vinyl Chloride •••••••••••• 
trans-1,2-dichloroethene •• 

~cis-1,2-dichloroethene •••• 
Tetrachloroethene ••••••••• 

~1,1-dichloroethane •••••••• 
_1,1-dichloroethene •••••••• 

1,1,1-trichloroethane ••••• 
-1,2-dichlorobenzene ••••••• 

1,4-dichlorobenzene ••••••• 
""" 

'""Notes: 

<9.994 
<9.997 
<9.996 
<9.003 
<9.915 

6 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

9.994 
9.997 
9.996 
0.903 
9.915 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

299.7 
299.7 
299.7 
200.7 
299.7 

8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 

19/94/99 JD 
10/94/99 JD 
19/94/99 JD 
19/94/99 JD 
19/94/99 JD 

10/11/99 TRB 
10/11/99 TRB 
10/11/99 TRB 
10/11/99 TRB 
10/11/99 TRB 
10/11/99 TRB 
10/11/99 TRB 
10/11/99 TRB 
10/11/99 TRB 
10/11/99 TRB 

:xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
- We hereby certify that the analytical procedures employed 

are those approved by the Environmental Protection Agency or 
other applicable methods for these analyses. 

ANALYTICAL INDUSTRIAL RESEARCH LABORATORIES 

~~~~ 
By ------------------------------------



OPERATIONS LABORATORY SERVICES CONSULTATION 

ANALYTICAL INDUSTRIAL RESEARCH LABORATORY 
155~ 37TH STREET, NE 

CLEVELAND, TENNESSEE 37312 
(423) 476-7766 

LAB. N0.:990930-12251 

CUSTOMER: 3374 
GZA GEOENVIRONMENTAL, INC. 
W225 N414~ DUPLAINVILLE 
PEWAUKEE, WI 53~72 

DATE RECD. : ~9/3~/99 
SAMPLE DATE: B9/28/99 

ATTENTION:BERNARD FENELON DATE REQUESTED 10/14/99 
(414) 691-2662 FAX:691-9279 CUST P.O.: 

SAMPLE :YALE SECURITY, LENOIR CITY 
:GMW-3 WATER 

~xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

ANALYSIS 

,Cyanide . . . . . . . . . . . . . . . . . . . 
"'TOTAL METALS : 
Cadmium •..•............... 
~Chromium ............•..... 
~opper ................... . 
Beryllium ................ . 

"""~ickel ••••••••••.••••••••• 

"""Trichloroethene ••••••••••• 
""Vinyl Chloride •••••••••••• 
trans-1,2-dichloroethene •• 
~is-1,2-dichloroethene •••• 
Tetrachloroethene ••••••••• 
~1,1-dichloroethane •••••••• 
~1,1-dichloroethene •••••••• 
1,1,1-trichloroethane ••••• 

-1,2-dichlorobenzene ••••••• 
1,4-dichlorobenzene ••••••• 

-Notes: 

<~.~2 

<liJ. ~~4 
<~.~~7 

~-~11 
<~.~~3 
<~.~15 

12 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 

mg/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

M.D.L. Methods Date Initial 

~-~~4 
~-~~7 
~-~~6 
~-~~3 
~-~15 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

335.2 

2~~.7 
2~~.7 
2~~.7 
2~~.7 
2~~.7 

826~ 
826~ 
826~ 
826~ 
826~ 
826~ 
826~ 
826~ 
826~ 
826~ 

1~/~4/99 QG 

1~/~4/99 JD 
1~/~4/99 JD 
1~/~4/99 JD 
1~/~4/99 JD 
1~/~4/99 JD 

1~/11/99 TRB 
1~/11/99 TRB 
1~/11/99 TRB 
1~/11/99 TRB 
1~/11/99 TRB 
1~/11/99 TRB 
1~/11/99 TRB 
1~/11/99 TRB 
1~/11/99 TRB 
1~/11/99 TRB 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
We hereby certify that the analytical procedures employed 

are those approved by the Environmental Protection Agency or 
other applicable methods for these analyses. 

ANALYTICAL INDUSTRIAL RESEARCH LABORATORIES 

~~~~ 
By ---------=--------------------------



OPERATIONS LABORATORY SERVICES CONSULTATION 

ANALYTICAL INDUSTRIAL RESEARCH LABORATORY 
1559 37TH STREET, NE 

CLEVELAND, TENNESSEE 37312 
(423) 476-7766 

LAB. N0.:990930-12250 

CUSTOMER: 3374 
GZA GEOENVIRONMENTAL, INC. 
W225 N4149 DUPLAINVILLE 
PEWAUKEE, WI 53972 

DATE RECD. : 99/39/99 
SAMPLE DATE: 99/28/99 

ATTENTION: BERNARD FENELON DATE REQUESTED 1 0 / 1 4 / 9 9 
(414) 691-2662 FAX:691-9279 CUST P.O.: 

SAMPLE :YALE SECURITY, LENOIR CITY 
:GMW-1 WATER 

~xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
ANALYSIS 

,.cyanide 

""TOTAL METALS : 
Cadmium ••••••••••••••••••• 
~::::hromium •••...•........... 
~opper ................... . 
Beryllium ................ . 
<·~ickel ................... . 

~"' 
Trichloroethane ••••••••••• 

'""Vinyl Chloride •••••••••••• 
trans-1,2-dichloroethene •• 

, ... cis-1, 2-dichloroethene •••• 
Tetrachloroethane ••••••••• - . 1,1-d~chloroethane •••••••• 
~1,1-dichloroethene •••••••• 

1,1,1-trichloroethane ••••• 
~1,2-dichlorobenzene ••••••• 
_1,4-dichlorobenzene ••••••• 

'"'Notes: 

<9.92 

<9.994 
9.999 

<9.996 
<9.993 
<9.915 

<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 

mg/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

M.D.L. Methods Date 

9.994 
9.997 
9.996 
9.993 
9.915 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

335.2 

299.7 
299.7 
299.7 
299.7 
299.7 

8269 
8269 
8269 
8269 
8269 
8269 
8269 
8269 
8269 
8269 

19/94/99 
19/94/99 
19/94/99 
19/94/99 
19/94/99 

19/11/99 
19/11/99 
19/11/99 
19/11/99 
19/11/99 
19/11/99 
19/11/99 
19/11/99 
19/11/99 
19/11/99 

Initial 

QG 

JD 
JD 
JD 
JD 
JD 

TRB 
TRB 
TRB 
TRB 
TRB 
TRB 
TRB 
TRB 
TRB 
TRB 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
- We hereby certify that the analytical procedures employed 

are those approved by the Environmental Protection Agency or 
other applicable methods for these analyses. 

ANALYTICAL INDUSTRIAL RESEARCH LABORATORIES 



OPERATIONS LABORATORY SERVICES CONSULTATION 

ANALYTICAL INDUSTRIAL RESEARCH LABORATORY 
15Se 37TH STREET, NE 

CLEVELAND, TENNESSEE 37312 
(423) 476-7766 

LAB. N0.:990930-12263 

CUSTOMER: 3374 
GZA GEOENVIRONMENTAL, INC. 
W225 N414e DUPLAINVILLE 
PEWAUKEE, WI S3e72 

DATE RECD. : e9/3e/99 
SAMPLE DATE: e9/28/99 

ATTENTION:BERNARD FENELON DATE REQUESTED 10/14/99 
(414) 691-2662 FAX:691-9279 CUST P.O.: 

SAMPLE :YALE SECURITY, LENOIR CITY 
:TRIP BLANK 

~xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

ANALYSIS 
M.D.L. Methods Date Initial 

,,,'l\lll 

Trichloroethene . . . . . . . . . . . <5.e ug/L 5 a26e 1e112199 TRB 
,,.vinyl Chloride . . . . . . . . . . . . <5.e ug/L 5 826e 1e/12/99 TRB 
trans-1,2-dichloroethene .. <5.e ug/L 5 s26e 1e112199 TRB 
~is-1,2-dichloroethene . . . . <5.e ug/L 5 a26e 1e/12/99 TRB 
Tetrachloroethene . . . . . . . . . <5.e ug/L 5 a26e 1e/12/99 TRB 

""1, 1-dichloroethane . . . . . . . . <5.e ug/L 5 a26e 1e/12/99 TRB 
-1,1-dichloroethene •••••••• <5.e ug/L 5 s26e 1e/12/99 TRB 
1,1,1-trichloroethane . . . . . <5.e ug/L 5 s26e 1e112199 TRB 

-1,2-dichlorobenzene . . . . . . . <5.e ug/L 5 826e 1e/12/99 TRB 
_),4-dichlorobenzene . . . . . . . <5.e ug/L 5 a26e le/12/99 TRB 

'"Notes: 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
We hereby certify that the analytical procedures employed 

are those approved by the Environmental Protection Agency or 
other applicable methods for these analyses. 

ANALYTICAL INDUSTRIAL RESEARCH LABORATORIES 

~~~~ 
By ------------------------------------
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RESEARCH LABORATORIES, INC. Invoice To: ~ 
ANALYfiCAL INDUSTRIAL 

1550 37th STREET, NE 
CLEVELAND. TN 37312 

Report To: 

~Ntl> ~e:wJ blA b~l ~tJ~ftJrAt., -r:rlc.. 
• 

(423) 476-7766 Tel. 
(423) 476-7714 Fax 
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